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A probably the first to be instituted in Great Britain. Unfortunately, Buist failed to recognize the a3tiological significance of the minute granules he observed and called them the "spores of micrococci"?thus clearly appreciating that they were smaller than staphylococci (see Mackie and van Rooyen (1937) .
Later these were observed by other workers, such as Calmette and Guerin (1901) , Prowazek (1905) and Chaveau, the last of whom proposed the name of " elementary granules" for them, (see Gordon 1937) .
In 1906 Professor Paschen of Hamburg published his investigations into the elementary bodies of vaccinia and variola. His subsequent studies conclusively proved the ^etiological role of these granules beyond all shadow of doubt, as a result of which they have now been accorded world-wide recognition and universally named the Paschen bodies of vaccinia.
Following the work of Paschen on the elementary bodies of vaccinia, similar particles have been described in association with other virus diseases by later workers.
The Size of Viruses.
These granules vary considerably in their size and by means of filtration through collodion filters of graded porosity Elford (1931) and his co-workers have succeeded in measuring them.
Thus?vaccinia virus has been found to be 125 to 175 u/m in dimension, herpes 100 to 150 fx /ul, psittacosis 250 n/jl, and lymphogranuloma inguinale 150 /u /x respectively.
The ability or otherwise of a virus particle to pass a particular filter depends on a number of factors, the principal of these being the average pore size of the membrane employed. By this means it is possible not only to gauge the probable size of virus bodies which are large enough to be visible by the ordinary microscope (x 1200) and measured by photomicrography but also those which are too small. According to Coles (1929) At the same moment it should be appreciated that there also exist many virus particles below 0*067 /i in size which are so small that they may never be seen by the ordinary microscope. The ultra-microscope perfected by Barnard (1936) , employing a monochromatic source of ultra-violet light and an optical system constructed of quartz glass, promises to furnish a method whereby particles beyond the magnifying powers of the ordinary microscope may be photographed and measured. The figures obtained by Barnard closely correspond in size to those obtained by Elford's ultra-filtration. The high magnification and excellent definition provided by the ultra-violet light microscope also make it possible to elucidate finer morphological details in the structure that cannot be detected with lower magnifications. The work of Ledingham (1932) has proved that elementary bodies can also be deposited from suspensions of infective material by means of high-speed centifrugation. Schlesinger (1934) , , and Mcintosh and Selbie (1937) Recently Hagemann (1937) has shown that if film preparations of virus bodies are treated with primulin (yellow 2 GS) or fluorochrome and exposed to ultra-violet light they tend to exhibit fluorescence. Himmelweit (1937) Craigie (1932) later showed that filtrates of vaccinial pulp contained a flocculable precipitable substance. Wishart (1934, 1936) further demonstrated the dual antigenic structure of vaccinia virus and proved that it consisted of two fractions, one of which was thermolabile and the other thermostable.
Specific complement -fixation tests were also described in vaccinia by Craigie and Wishart (1934) . Likewise complement fixation reactions have been described in psittacosis by Bedson (1933) , herpes by Bedson and Bland (1929) , and in influenza virus by Fairbrother and Hoyle (1937 (Haagen, 1931) , the formation of which may be observed continuously either photographically or by cinematograph films, and the life cycle of psittacosis virus was worked out in this 6 way (Bedson and Canti, 1935) . The formation of inclusion bodies may also be studied in infected eggs.
(3) Micro-incineration (Rector and Rector, 1933 ) is a method whereby thin films of tissue containing inclusion bodies are exposed to intense heat and ashed. Estimation of inorganic and organic material is then carried out, and it has been found that cytoplasmic inclusions contain abundant inorganic matter whereas intranuclear inclusions do not.
(4) Ultracentrifugation consists in centrifuging tissue containing inclusions at very high speed. In the case of herpetic intranuclear inclusions, for instance, it has been shown that they are lighter than chromatin and appear to exert an antagonistic effect upon it (Lucas and Herrmann, 1935) . (5) Micromanipulation is the supreme test to which every inclusion should be subjected. This has been performed in the case of fowl-pox, ectromelia and herpes, in which the disease has been reproduced with a single inclusion body (Woodruff* and Goodpasture, 1929,1930; Baumgartner, 1935 (Maitland technique, Maitland et al, 1928 ,1930 . Generally speaking, virus is added to such cultures for one of two reasons, either to study the development of inclusion bodies or else for its propagation, and these purposes have been achieved in an ever-increasing number of viruses.
The developing chick embryo is also widely used in virus work (Woodruff and Goodpasture, 1931; Burnet, 1936 (Stevenson and Butler, 1933, 1935 Andrewes (1930) showed that once a virus had gamed access to a cell the addition of anti-serum failed to check its growth, whereas if the anti-serum were added before the virus then neutralization occurred. Levaditi (1926) Rivers and Schwentker (1934, b) , who have inoculated it subcutaneously into human subjects. (Ullmann, 1923; Ishikawa, 1936 (Brain, 1937 Doerr, 1920) . The virus has been found in the saliva, conjunctival exudate and cerebro-spinal fluid of persons normal as well as herpetic (see Levaditi, 1926 ; Flexner and Amos, 1925) . Approximately 7 5 per cent of normal human sera contain herpetic antibody (Andrewes and Carmichael, 1930) , This antibody is said to be low in cases of recurrent herpes and absent in encephalitis lethargica (Gay and Holden, 1931 (Brain, 1936 (Brain, , 1937 (Taniguchi, et al, 1934) . These can be agglutinated by the serum of zoster as well as varicella convalescents (Amies, 1934) . Complement fixation tests have also been carried out (Bedson and Bland, 1929 (Stannus and Findlay, 1933; Earle, 1934; Whittaker, 1937; Batchelor, 1937 (Tamura, 1934; Meyer and Anders, 1932; Miyagawa, 1935, b.) . It can be readily transmitted to mice and monkeys with the production of a fatal meningo-encephalitis, to guineapigs with production of enlarged inguinal glands (Hellerstrom and Wassen, 1930; Levaditi, et al, 1932; Findlay, 1933-34 (Batchelor, 1937) . (2) (Magill and Francis, 1936; Andrewes, 1937 (Andrewes and Smith, 1937) .
Naturally these results have led up to the question of the vaccination of man. Injections of living virus, formolized virus and egg passage virus have all been used by various workers (e.g., Andrewes, 1937; Francis and Magill, 1937) , and certainly rises of antibody titre have been noted. As yet, however, there has been no convincing proof that influenza can be prevented, but further research, it is hoped, may achieve this result. Antiviral serum has been produced from the horse, and this too may yet prove its value .
Before concluding this problem a word must be said about swine influenza. This has been extensively studied, mainly in America, by Shope (see Shope, 1931 Shope, , 1935 , and is an influenzal disease of pigs in the aetiology of which both swine-influenza virus and B. influenzce-suis are concerned. The virus acting alone, however, can be transmitted to ferrets and produces a picture identical to that due to the human virus. For this and other reasons a very close relationship between the two viruses has been claimed, and it has been suggested that the virus now known as the Shope swine virus was originally the human strain that caused the 1918 pandemic.
The view has been largely based on a study of the virusneutralizing power of children's and adult's sera, since no neutralizing bodies to the swine virus were found in children although they were frequently present in adults, i.e., those who presumably acquired them in 1918 Shope, 1936) . Unfortunately, no smaller animals have been found susceptible (with the exception of the hedgehog) and this fact is largely responsible for the poor progress that has been made.
Mumps.
Filtrates of saliva from infected persons have been injected into the Stenson's duct of monkeys and produced a swelling of the parotid closely similar to human mumps. The most recent work (e.g., Johnson and Goodpasture, 1935) has thus confirmed the view expressed by Gordon (1914) that mumps was due to a filterable virus.
Psittacosis.
The old view that this disease of parrots and man was due to a cultivable bacillus has been completely reversed by the researches of Bedson, Bland and their co-workers (see Bedson 1936 ; Bedson and Bland, 1934 Complement fixation occurs between convalescent serum and infected mouse spleen antigen (Bedson, 1933 (Rivers and Schwentker, 1934, a) . These patients showed symptoms of encephalitis but only very rarely ataxia.
The virus was isolated from the blood, and after recovery their sera neutralized louping-ill virus. Finally, it has been suggested (Perdrau, 1936) (Clough, 1915 (Peterkin, 1937 Hughes, 1937) This selective mechanism is known as the blood-brain barrier (Friedmann and Elkeles, 1934) and may in certain circumstances break down, thus exposing the nervous system to microbic attack. The relationship of varicella to zoster has long been the subject of clinical discussion and at the present time further proof in favour of the eetiological relationship of these diseases to one another has been advanced by Amies (1934) . He has shown that the elementary bodies present in the vesicle of of one of these conditions may be specifically cross-agglutinated by sera obtained from convalescent cases from the other condition.
Reference has already been made to the prophylactic efficacy of convalescent measles antiserum when administered before the sixth day of the illness (Nobarro and Signy, 1931 They have also demonstrated the presence of specific agglutinins in the sera of convalescents and hence claim that rheumatic fever may be a virus disease. Eagles (1937) This is a condition of some interest which has been described in America by Thygeson (1934) . It is supposed to be acquired by swimming in infected public baths, and hence the description, " swimming bath conjunctivitis." There is also some indication that the disease may be spread venereally and new-born children may develop it from an infected mother. The pathological features of the disease consist of conjunctivitis, in the secretion of which collections of small basophilic intracytoplasmic inclusion bodies are found in the epithelial cells. The serological agent may be a virus or else a member of the group of rickettsia0. So far, cases have not been described in this country.
In concluding this survey of current developments in the field of virus diseases we fully realize that much has had to be omitted, but trust that we have said sufficient to arouse interest in this most fascinating branch of medical research.
